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Plasma 



*>• Elimination 



c>^ One compartment mo 

• t Cone. io<JefbwdeC 

-&.4P IV drug dose 

4^~ 4 One compartment open model means: 

depevterrT . . , . . , * 

► Distribution phase of the drug is instantaneous (undetectable). 
i Drug elimination follows first order kinetics (concentration- 
dependent). 

Jl ^J j Elimination rate constant (K) Jl M ^^ ^ b sAj^ 1 i> ^^ Jl 

UjjL <> j&L Volume of distribution (Vd) 

. curves Jl l*# f\*»-j- ^ l^ u^J C^ 11 ^ 4^' </* r^ 1 ^^ 
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1-From the plasma concentration data: 

Detect the drug concentration in plasma at different time intervals. 






Plot the plasma concentration-time on a semilog paper 
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Intercept: C p (initial plasma cone.) 
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t^L cjjI j log cone. lU*j i^*S tj» jl 
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Calculation of t m : 



Tin— 



0.693 



. 






1 1/2- R 







Or, from graph, 1/2C P extrapolated to the curve and determine its time. 
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concentration Jl J^> amount 



D B : Amount of drug in the body at a given time t. 

D B °: Initial amount of drug in the body (IV dose of the drug) 

Calculation of<V^ 

DB at any time 
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xrJ DBO/ 

Va= -— '=? 




"•»MAUcC-g5-=?-2! 



CpO [K.(AUCjf\ Cp at the same time 
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Clearance (Cl)= 

-^f^oU^ p (7^ &^ decree ^ ^rCTTf^) 



Units: 

K (time" 1 ) 
T (time) 



[AUC]:(mg.hour/L) 



*^ Vd (ml or liter) CI (L/hour) 



D B (mg)or vA3 



Cp (ing/ml. or mg/L) 




2-From the urine data: __ 

The rate of urinary excretion of a drug can be used to detect the C&y^^T:- 

elimination rate constant of the drug. AQ^—.^ h e .(V - e~¥^> — \ 

Assuming that the rate of urinary excretion of the drug is first order: L ~-^^r <$^1 
, iEJi = zM.\ lo „ | J? where K«: excretion rate constant J' 



tiff ■ = + [OG K 

b <tf 2.303 ^ 



/^5gwi;1mi p^<£ **»A) ^— - ^7~^t°l al eliminatioiy^tecpn^taiiL 
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Time (hour) 



0.25 



1 



Cp(mg/ml) 



4.2 



3.5 



2.5 



1.25 



0.31 



0.08 



Du (mg) 



160 



140 



200 



250 



188 



146 



dDu/dt 
(mg/hour) 



160/0.25=640 



140/0.25=560 



200/0.5=400 



250/1=250 



Complete as 



Complete as^abaye 




T* (hour) 



+ 0.25 



-O 



0.25 + 0.5 



0.5 + 1 _ 



1 + 2 



Complete as above 



Complete as above 
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■ T*: It is the average time 
— ■* 

It is calculated by adding the start time and the end time together and 
dividing them by 2 to get the average time, (see the table above) 

After completing the table, draw the rate of urinary excretion against 
time on a semilog graph paper. 

You will obtain the following graph: 











































Slope= ^ 

So K can be obtained from the 
slope of the curve 
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Timft (hour) 



Intercept= K e D B 

So if we know the dose given 
(D B °), ke can be obtained from 
the intercept. 
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b-Sigma-minus methodi^m^^T rer™^^ fa te exrre7ej)rerW 

2U JiS 2LuSll ^kj . urine J ^ p^Ik. jLj ^jM »dl ^ m^ ui g? J ^j^ 11 ^ 
.slope J i> K Jl «^-^ curve J i> j time J ^ W— J j • r^ 1 ^ ^^ 
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Time 
(hour) 



0.25 



0.5 



6 



(mg/ml) 



4.2 



3.5 



2.5 



1.25 



0.31 



0.08 



D u 

( m g) 



160 



140 



200 



250 



188 



46 



i , ©u 00 )- D u = amount of drug remaining to be excj 



excreted 

C0 



a? - A. * 0?'** 



dDu/dt 
(mg/hour) 



160/0.25 

6iv° 



140/0.5 



0.25 + 0. 



200/1 



iif 



'5 



Complete as 
above £p 7^ 



Complete as 
above TV 



(hour) 



+ 0.25 





.5 + 1 




+ 2 



@T* 



omplete 
is above 




D u 

cumulative 



160 



16 ^° 



160-FT40 



+ 



200 rg ^ 



! omplete 
^as above |~ 



D °° 



D u 

■^-160 

<^£300~ 
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q-&/- 



This number is called Du°° because it 
is the total drug amount collected 
in urine after which drug is no 
longer detectable in urine 






Du cumulative: Total amount of the drug excreted in urine at the given 

time ^^z- ' .'"'^.' ls^' <-j3jJI w *^^ cjSj Jji ^ da.jA. ^Jil 3_ia£!jSII *lj^il <±& t«-i*j 

<ia ^jik ^1 b jV 5— <iltUj JjOaJl JA* 4*1 jfilu <»J7 ^>U> f*i • 

A^IL OjS3 D u °° - D u Jl J* u-IU> Jj^JI ^ 4JU >l <j^j>ll « jSiapLSft • 

(0) jji ji 

Cff^- JjO lA^ U^ JJi^ U^ 1 Dash JaaaA Cul i jjj j I j mSjA (jL> dijl L*aL • 

semilog scaleJi 
After completing the table, draw D u °° - D u against time on semilog paper 
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fog(£*-D u ) *^J + **0 



Slope= 



-k 



2.3 

Intercept= log Du 00 

K can be obtained from slope 



slope Jl ' .""" > "'.' ^ j log D u °° - D u J**j 









jLLuo. j.^a^j l^ja j one compartment or two compartment »jj^ ^^> . 1 
.jjjjSilS s^jbU-4 Jji cjcUj mathematical concepts Jl c^ s j^» ^^» .2 



















iiijj^l (jz (J&JK&l Lo c^jc^duflil 



A single IV bolus tetracycline is given. Urine samples are collected 



Time 
(hour) 


Du 
(mg) 


0.5 


538 


1 


262 


2 


360 


4 


340 


8 


152 


12 


20 



1) Plot The amount remaining to be excreted (D u - D u ) against time 

2) Calculate K, T 1/2 



3) Is the urine collection period sufficient to collect the total drug 
excreted following the dose administration? Explain 



Du cumulative & D u °° - D u J v^ 5 4 ^^ Jj^l J*^* M^ Jjl 

ti/2 J K J ^ m^h j slope J v^i j curve J* ?^j* '°^ -^ 

* urine J t^t^ 

J£ y* J& intercept J* t> D„ °° J 1 ^ s^' j Curved ?-> « ^^ J^ ^ 

urine Jl t> g _>^ ^ *'j^' **■* 

jiV llAi* ^ffl ^I*** ^111 Jj^aJl ^i Du cumulative J ^ jj^j* <Jj >1j l^jjisl j 

urine JI ^ l ^*^* j r*^ 1 'j> *L^ ^ 

All! U/H) ^j 
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